Nonlinear refraction is the key nonlinear optical process in transparent dielectric materials, giving rise to processes like self-phase modulation, four-wave mixing, and self-focusing. These processes play an important role in the creation of optical filaments, which are normally understood as arising from a balance of self-focusing Kerr action and defocusing contributions from a self-generated plasma. This perspective has been recently challenged by experimental results [1] that clearly indicate a strong saturating influence from higher-order contributions n 4 I 2 , n 6 I 3 etc. to nonlinear refraction. In particular, Ref.
Nonlinear refraction is the key nonlinear optical process in transparent dielectric materials, giving rise to processes like self-phase modulation, four-wave mixing, and self-focusing. These processes play an important role in the creation of optical filaments, which are normally understood as arising from a balance of self-focusing Kerr action and defocusing contributions from a self-generated plasma. This perspective has been recently challenged by experimental results [1] that clearly indicate a strong saturating influence from higher-order contributions n 4 I 2 , n 6 I 3 etc. to nonlinear refraction. In particular, Ref. [1] indicated that Kerr saturation precedes similar effects from a selfgenerated plasma, which would indeed be a paradigm shift in the understanding of filament formation. In the following, we present an independent theoretical approach for the prediction of Kerr saturation from experimentally well secured multiphoton ionization models. Our model allows computation of the nonlinear refractive index including its full dispersion deep into the uv from the single parameter of ionization energy. Results agree with experimental data within about 20% precision for the inert gases. Moreover, the formalism can be extended to compute higher-order indices, which widely concurs with the experimental findings of Loriot et al. Our method is based on a Kramers-Kronig transform [2] of ionization rates obtained from a recently published variant of the Perelomov-Popov-Terent'ev (PPT) model [3] . Using the ionization potential of argon I p =15.76 eV as the only input to our formalism, we compute the full spectral dependence of n 2 of nonlinear refraction shown as the solid line in Fig. 1(a) . In the infrared limit , the computed n 2 =10.8x10 -8 cm 2 /TW agrees very well with measured data and theoretical data from atomic orbital computations. We can extend this model to compute the full series of nonlinear coefficients up to the ionization limit. Figure 1(b-d) shows the resulting refractive index changes n Kerr (I )=n 2 I+n 4 I 2 +n 6 I 3 +... for argon, nitrogen and oxygen in comparison with experimental data of the Kerr saturation from Ref. [1] . Using a 20% error margin deduced from error estimates in the experimental paper and a similar margin for the typical error of the n 2 estimates of our model, we find favorable agreement for the inversion intensities n Kerr (I sat )=0. We therefore believe that our model calculations have important implications for predicting the onset of higher-order nonlinearities in dielectric media. It may in fact turn out true that the measurements by Loriot et al. trigger a paradigm change not only in the understanding of filament formation but also of nonlinear refraction and related effects as a total. Our theoretical approach is intrinsically simple, essentially requiring solution of a single integral, and requires the ionization energy as a single input parameter. We are confident that this method will turn out as highly useful for many researchers in nonlinear optics. 
